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Background and Introduction

As part of our on-going assistance to Kaiser-Trentwood
regarding solid waste and waste management, we have developed
the following analysis of the data accumulated to date from
the plant site monitoring wells. The wells were installed
to our specifications in September and October, 1979. Water
table measurements and sampling for nitrate and chloride con-
Centrations have been carried out since that time. Hydrologic:
and water quality data needs were developed to determine if
contamination of the "sole source" aquifer .is occurring as a
result of historic and/or current disposal practices at the
plant. Recommendations for additional monitoring, remedial
actions and evaluation of those actions are included.

Hydrogeology

The Spokane-Rathdrum Prairie Aquifer has been declared
a "sole source" of water for the Spokane area. It is a highly
productive aquifer, capable of transmitting large volumes of
ground water to wells. The transmissivity of the aquifer also
makes it susceptible to contamination from surface and/or sub-
surface sources. : '

As part of a program to evaluate the aquifer conditions
below the Trentwood Plant, Kaiser-Trentwood recently installed
five monitoring wells at the plant site, see Figures 1, 2, 3
and appended boring logs. The boring logs show the unsaturated
zone below the plant to be generally poorly sorted sands and
gravels. Gravel with some clay content is reported at or just
above the water bearing zone in several borings. In fact, the
water level reportedly rose in four of the five wells as they
were deepened, indicating at least partially confining condi-
tions. This confined condition is important in that artesian
aquifers are much less likely to be contaminated than water
table aquifers since they have a ' less permeable, 1.85,
confining, bed above the water bearing unit and have a potential
gradient toward the surface. Note, however, that the confining
units in the vicinity of Kaiser-Trentwood are not continuous
as shown by the well logs, and at least some of the contaminants
infiltrating from the surface and accumulating above these
lenticular units could eventually be expected to "spill over"
to the stratigraphically lower units. The extent of this "spill
over" can not be.quantified given the available data base and
would require extensive drilling and very detailed subsurface
control. ‘

The extremely high ﬁydraulic conductivity of the aquifer
is well documented, e.g., T = 2.5x10° ft?/day, in the vicinity

- of Trentwood. These high transmissivity values reflect the

nature of the gravelly aquifer. Pore veélocities are reported
at 60 to 90 ft/day and result in a potential for rapid movement
of ground-water coincident contaminants in the aquifer.
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The general ground-water flow system at the Trentwood
Plant is complicated by the adjacent Spokane River. Review
of the various regional hydrogeologic studies of the Spokane-
Rathdrum Prairie Aquifer indicate that the Spokane River is
generally a losing stream above Sullivan Road and a gaining
stream below the road. Some reports discuss seasonal rever-
sals in the gradient, i.e., flow into and away from the
Spokane River.

Figures 2 and 3 and the appended boring logs show the
relative elevations of the water bearing zones and the poten-
tiometric surface, at the time the monitoring wells were
installed as well as more recently. The water bearing zones
are reportedly below the Spokane River elevation and even with
the rise in the potentiometric surface with increased drilling
depth, the potential gradient appeared to be away from the
river between the months of October, 1979, and February, 1980,
while more recent measurement on March’3, 1980, show that the
gradient is generally toward the river at this time. Figures 4
and 5 show the approximate water table configuration during
October, 1979, and May, 1980. These figures show the seasonal
gaining and losing nature of the Spokane River. Comparison
of well hydrographs for monitoring wells #1, #2 and #3, which
are near the river, with the river hydrograph, Figures 6, 7 and
8, emphasize the intimate connection between the aquifer and
this surface water.

The interdependence of the river and the aquifer is par-
tially facilitated by the ability of the aquifer to transmit
water. As described above, the Spokane aquifer is highly
permeable and readily transmits large volumes of ground-water
underflow. For example, the transmissivity value listed above
(2.5 x 10° ft?/day); the average gradient through the plant
area 0.0007 to 0.001 ft/ft; and a unit aquifer width of 500 ft,
i.e., the approximate width of the East Landfill, would transmit
6.9 to 10.9 million gal/day of ground-water underflow. These
large volumes of underflow have a carrying capacity and/or
dilution potential much like a large stream even for conservative
water coincident contaminants, i.e., those not generally filtered,
adsorbed or attenuated except via dilution. We should note that
our hydrologic and water quality monitoring deal with only that
amount of underflow susceptible to interception by the monitoring
wells and the plant production well. This is 10 to 20 percent
of the total underflow assuming that the aquifer is about 280
feet thick as reported in earlier studies. It is however, the
portion of the aquifer most heavily utilized.

Recharge to the aquifer below the plant is primarily from
inflow, surface and ground water, as outlined above. However,,
infiltrating precipitation is also a contributor to the ground
water. . Recharge above the East and West Landfill sites is.
dependent upon precipitation; soil moisture retention and
evapotranspiration. The East Landfill has effectively no soil

overlying the filled areas and a large portion of the pit is
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FIGURE 6

KAISER-TRENTWOOD HYDROGRAPH WELL #1

1938— L o
1936 — — 60
1934 — | 5o
. |
1932 | IR ] /J———\ z L 40
—“—’- o
— 30

1930 4 cyrorrpes————"" /

1928 — R L 20
1926 /_Vj_,/ . =

B e (e e e e e S e i e s LSS S| . ) i
1924 — TR S |

(udd) suotjexzuadu0) A3TTENd I83BM

2016 — 2016
2014 ) - 2014
2012 ' //A——\/"\'\ — 2012
\.~_\/\/
2010 /-———‘~v——~—\~______—————-__/“/J/_———‘__/—\/’—ab—\\ - 2010
2.0+ — 2.0
3.5 — 1.5
1.0+ - 1.0

1P L.L 1 Jlgj;r.];ﬁjj, al IIJI |

L

&= v ¥ LR DU i3 IS L T ! L. 0% 0 | L |
510 1520 25 5101520 25 5 1015 2025 510 1520 25 5 1015 2025 5 10152025 . 5 10152025 510 1520 25 510 1520 25 5 1015 2025
October November December January February March April May June July

1 . " .
From U.S.G.S. Gage above Liberty Bridge, between river miles 93 & 94. Gage datum is 2000.0 feet above m.s.1l.



(ft)

Monitoring Well Water Table Elev.

Spokane River Elev. (£e)?

(in)

Spokane Precip.

FIGURE 7
KAISER-TRENTWOOD HYDROGRAPH - WELL #2
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KAISER-TRENTWOOD HYDROGRAPH - WELL #3
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an open catchment area.. The trench fill operation at the West
Landfill also has very little or no soil cover. Even where
there has been no disturbance or excavation of the topsoil at
the plant, there is only a shallow veneer of top soil. That
top soil has a reported high permeability of greater than 10~"
cm/sec and a very low soil moisture holding capacity. These
conditions result in almost no surface runoff and a minimum
of actual water loss to evapotranspiration. The filled

and open pit area at the East Landfill is estimated to have a
moisture holding capacity of one inch, which may be a high
estimate given the topography, centripetal drainage, absence
of fine grained soil and paucity of vegetation. Under these
conditions, infiltration and downward percolation of nearly
10 in/yr or about 1.5 million gal/yr is calculated. Because
of seasonally frozen ground and snow accumulation, much of
this downward "flush" takes place rapidly during the early
spring thaw. ' .

Water Quality o

Extensive areawide ground-water sampling and testing
was carried out during development of the Spokane-Rathdrum
Prairie "sole source" aquifer evaluation. This data has shown
background nitrate and chloride levels at the on-site production
well to be 1.4 to 5.4 mg/1 and 3 to 60 mg/1, respectively, see
Appended STORET data. The Trentwood Plant has had a history
of seasonally, i.e., spring, elevated nitrate and chloride
levels in its production wells. Nitrate has periodically
exceeded the Primary Drinking Water Standard of 10 mg/1l nitrate-
nitrogen (NO3-N). This situation is a major concern and essen-
tially responsible for this analysis.

Chloride and NO3-N data collected from November 1, 1979,
through June 6, 1980, at the five on-site wells is included in
Tables 1 and 2. Figures 6 through 10 also show graphically the
relationships between precipitation, changes in river stage and
water table elevation at each of the monitoring wells.

Only one winter season of integrated water quality/
hydrology data is available but this indicates’ some cause and
effect relationships. The location of the East Landfill up-
gradient from well #4 and the production well makes it a prime
potential source of increased contamination of the aquifer and
consequently the wells. Some black dross was reportedly dis-
posed of in this site in earlier years. As reported in our
April, 1978, preliminary evaluation the black dross reportedly
includes: ' S

Sodium chloride (NaCl) - 39%
Potassium chloride (KC1l) _ 19%
Nitrides and Carbides (A15N ;A14C3) _ 1%
Cryolite (NaAle6 or KALZFG? 2%
Aluminum oxide (A1203) .35%

43

Aluminum (A1l)

-11-



TABLE 1

CHLORIDES (mg/l)

DATE WELL #1 WELL #2 WELL £3 WELL #4  WELL #5
11/01/79 29.9 5.1 1.4
02/25/80 43.8 . . = “
03/11/80 - = - 0.0 4.0
03/17/80 35.0 4.0 1.0 - -
03/18/80 - - - 7.0 0.0
03/24/80 34.0 2.0 0.0 - -
03/25/80 - = - 4.0 0.0
03/31/80 41.0 0.0 R - -
04/01/80 - - - . 4.0 0.0
04/07/80 41.0 2.0 4.0 - -
04/08/80 - - - 4.0 0.0
04/14/80 41.0 1.0 1.0 - =
04/15/80 = - - 3.0 0.0
04/21/80 37.0 L& 0.0 - =
04/24/80 - - G 7.0 2.0
04/28/80 42.0 13.0 1.0 - -
04/29/80 < - — 109.0
05/05/80 39.0 15.0 3.0 161.0 }
05/12/80 36.0 11.0 - - -
05/13/80 & ~ - 74.0
05/30/80 - = - 33.0 )
06/02/80 25.0 = -
06/09/80 36.0 a " & - £
06/10/80 ~ - = 6.0 1.0

._12._
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TABLE 2

NITRATES

(ppm)

DATE

WELL #1

WELL #2

WELL #3

WELL #4

WELL #5

11/01/79
02/25/80
02/29/80
03/11/80
03/17/80
03/18/80
03/24/80
03/25/80

03/31/80

04/01/80
04/07/80
04/08/80
04/14/80
04/15/80
04/21/80
04/24/80
04/28/80
04/29/80
05/05/80
05/12/80
05/13/80
05/30/80
06/02/80
06/09/80
06/10/80

-13-
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FIGURE 9

KATSER-TRENTWOOD HYDROGRAPH - WELL #4
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Chloride salts reportedly account fcor mcrc than one-half
of the dross blocks total weight. Chlorides are extremely
soluble and small concentrations are easily measured in the
laboratory. Chloride migrates relatively freely through the
saturated zone, making it a good tracer for delineating zones
of ground-water contamination. The secondary drinking water
limit for chlorides, as established by E.P.A., is relatively
high at 250 mg/l. Chlorides in drinking water are not gener-
ally harmful to humans until extremely high concentrations
are reached, although they may be injurious to some people
suffering from diseases of the heart or kidneys. Restrictions
for drinking water chloride limits are generally based on
palatability rather than health (McKee and Wolf, 1963). Roe
(1978) reported that some taste problems had been experienced
with water from the present on-site well, see Appendix A and
later discussion.

A small percentage of the dross is reportedly aluminum
carbides and nitrides. Aluminum carbides react with water to
form aluminum hydroxide and methane-gas. This gas poses no
threat to ground-water quality and the aluminum hydroxide is
a doubtful threat. On the other hand, nitride ions are unstable
in aqueous solution, since they react with water to form ammonia
and hydroxide ions. Note: The distinct ammonia odor experienced
in the presence of the dross.Nitrification of ammonia (NH,) to
nitrite (NO;) and- thence to nitrate (NO3;) takes place relatively
rapidly under oxidizing conditions. These oxidizing. conditions
are common to the unsaturated zone between the land surface and _
the water table. Denitrification or a reduction in the nitrogen
concentration can and probably does take place to a certain
extent through the volatilization of ammonia and its loss to the
atmosphere. Nitrate, like chloride, is an excellent tracer for
delineation of zones of ground-water contamination. They are
soluble and travel freely through the saturated zone via the
ground-water flow systems and are primarily attenuated by
hydrodynamic dispension and dilution.

On the other hand the West Landfill reportedly includes
little or no dross in its waste. It is significant that there
is less increase in the chloride concentration at wells #1, #2,
#3 and #5 than at well #4, see Figure 11. Well #1 is somewhat
higher than Nos. 2, 3 and 5 and this may be due to subsurface
channelization away from the West Landfill or limited seepage
from the lagoon site. ©Note that well #1 also registered a
slightly higher NO3;-N concentration than the.other sites, see
Figure 12.

During this sampling period, none of the monitoring wells
reached the previously high concentrations recorded for the
production well or the Primary Water Standard for NO;-N, i.e.,
10 mg/l. Note that these same limits apply to the current
Resource Conservation and Recovery Act(RCRA) limits for allow-
able ground-water degradation at the edge of the waste site.

The uniform increase in NO3;-N concentrations at all wells,
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see Figure 12, ‘including those near the Spokane River as well
as #4 downgradient from the East Landfill and £5 away from

all potential Trentwood Plant sources indicates that seasonally
infiltrating recharge is the prime driving force for contam-
ination of the upper portion of the aquifer. Chlorides are

a major contaminant in the East Landfill and increased dramat-
ically only at #4 indicating that the spring melting of frozen
ground and flushing of the recharge through the waste results
in a seasonal contamination of the aguifer and consequently

the downgradient production well.

One complication to the above interpretation is that a
number of off-site contamination sources may exist. Spills
and leaks have been documented at the industrial complex east
of the plant and open piles of dross at an aluminum recovery
operation southeast of the site may contribute to the generally
higher concentrations of NO3-N and Cl at the Trentwood Plant
as opposed to the Industrial Park, see Appendix B STORET data.

=

Potential Actions

Efforts to minimize the generation of leachate and conse-
quently ground-water contamination at the on-site facilities
are complicated by the recent adoption of the Resource Conser-
vation and Recovery Act (RCRA). RCRA has established a list
of "hazardous wastes" (EHW) which is lengthy and appended
regularly. If wastes having a hazardous designation are in-
cluded in the East and/or West Landfills, strict closeout
requirements are a possibility. Assuming no EHW materials
are present, the currently on-going RCRA inventory of open
dumps will probably eventually close both landfills for either
of two reasons: 1) they overlie a principal or sole source
aguifer, and 2) water quality data at the production well has
exceeded 10 mg/l NO3;-N which is the allowable limit at the
waste boundary.

If the concentrations of NO3-N can be maintained below
the 10 mg/1 level, not only will the production well remain
a viable source but the landfill may be less susceptible to
close scrutiny. Therefore, an improved moisture routing
program to minimize the volume of water infiltrating into
and percolating through the waste is suggested. This pro-
gram would require minimum action of sloping or grading the
area above the waste, placing a low permeability clay cover
and finally a soil cap to maximize soil moisture retention
and minimize the infiltration. Suitable vegetation to
stabilize the soil cover and maximize evapotranspiration is
suggested. A similar cover program at the West Landfill is
suggested. However, the absence of a downgradient user such
as the plant production well may justify less stringent close-
out procedures at that site. :

Note that the above conclusions and recommendations are
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based on the data collected over the past year. Comparison
of our local water table map with older published regional
maps indicates that the water table elevation or potentio-
metric surface observed this winter and spring are comparable
to earlier years. Without a lengthy on-site period of record
we cannot definitely say that infiltrating precipitation is
the sole cause of the increases in contamination. The data
available to date does support this conclusion. If condi-
tions other than those noted in this report are observed,

we should be notified in order to reconsider and perhaps
revise our conclusions and recommendations.
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MONITORING WELL BORING LOGS



{5 o) : H k ' 1 s o ey e M, e )
CONTRACTOR American Drilling and Development, Inc. 1 o
DRLLER - PROJ. NO. —— BORING NO. SH OF i
Ay b HELPER PROJ. NAME _Kaiser Aluminum Trentwood Works .
S o LOGGER (Soll) (Rock ) LOCATION ___Spokane (NEJ NI} Scoct.l0 T25N R _44L)

pou . HOLE 977477'9 CASING PULILED LOG (Sail)- (Rock) SURF. EL. ROCK EL.. g i L) A
Ws R SO’I.LECSOLRI:)FL[ I~ DRILLING RECORD INSPECTONS REMARKS
e E v * e L 2 Pockel paadiremaeber, wolec I
8 § (FL) '2' No. ot '::' o & |fType| Rus No. | Recev| % | RQD | loss, orlesion cond., coving, GEOLOGISTS LOG
Jax 0 ol el | G | R R | A 2 LY vold, ete.
2 1 R 1 TOP SOIL
Gl || '
L ] : b h GRAVEL AND BOULDERS
B . H 1 H
P 1 H :
e (I
~ =1 q H ¥
= =3 n } 4
25 o 1 i 1
= - H H H
e o 3 i H
o - = s B
- - - '-1 2 H
o I - o [P | :
5 - : N i 1 -

w:r H H 1

gk e (S
o - s
= i
) ~ 50 - 8 i E
r[ :z : :‘ : : Static water
|'> i 4 F i RS | level at com-
- 5 o ' ' ﬂ pletion of
p - M H H boring =551
B - B 1 1 1
o - 8 2 1 ¢ .
o = - 2 2 “ 5 »
L o = 2 3
| r 785 H § 1
T I
os| [ | i Wat
ﬂi“ r— =4 } g h H H a er
s : ' g first G :
- ~ 1. N H encountered RAVEL SCME SAND
o - a s 2
19 i g i ) i
u:m & ~ : : 1 GRAVEL, SOME CLAY SEAMS
QN - -
2y 100
® Show diameter,depth cating(s)ydepth perforctions plezomater SWEET, EDWARDS & GROUND WATER RECORD
Indicate method advoncing hows through soil. = b
spth 10 Waler Time Dala Daplh of Cosling

s

Diometer {s) Sampler (s) Well diameter

Rock

Weight Sompler Hommar Drilkag Fluld Soil

Free Drop Sompler Hommar
ven

ASSOCIATES,  INC,




——— : Coss o e i —— e S — I -—-’—” A \ : "'"—1
CONTRACTOR PROJ. NO. BORING NO. = BH -, OF —mim
DRLLER HELPER ’ PROJ. NAME _Kaiser Aluminum Trentwood Works
INSPECTOR LOGGER (Soll) (Rock) LOCATION =
DATE: HOLE BEGUN CASING PULLED. LOG (Soil) (Rock) SURF. EL. ROCK EL. TD

Y s . [soIL sampLE .

V3. [oepra| @ [Cneconstlly < DAILLWO RECORD [ IMSPecroms nruincs .

g E 8 (F1L) r,,:' ;%:‘" S|an-: 25 Yypo | Run || No. |Recow| % [ RQD | lovs, arfesion cond.,caving, GEOLOGISTS LOG

§ge,° o 1 1 ET ] wir | we || o% [ trur | Rac wid, sle,

n r"w . H v (continued)

aw | 1 | \ | - '

03 -~ i H H H GRAVEL, SOME CLAY SEAMS

- - 1 1 M
2 8f . ~ n
L LJ
: by : q q Boring completed at 115 feet
P E i 1 1
25 ! ' i
r— - F4 H m
& i S 1 H H
p = H "
= - f r{ r‘ H
- ~ H H .. H
o - 1 r 8
i 7] A i 1 E
= -1 2 H
- -l H 1 H
'150 - H 1 8
d o i i i o
B i 1 i 1
= T 3 i | |
| = La 1 1 M
N N ~ s H H
- = H i H
i 1 H i H
- - H 1 M
b = = H 34 ]
75 - H H H
o -1 M i 8
o - H H H
r - rl s r
= = H i i
- - H H i
r i 1 1 1
e - 8 H 1
o ~ 2 1 4
- M 1 r
200 ;
@ Show diometer,depth casing(s) depth perforations phezometer SWEET, EDWARDS & GROUND WATER RECORD
: Ihdicote meihod advoncing hols through soil. ; Dspth to Walsr Tims Date Deph of Cosin

Diameter (<) Sampler (s) _ ASSOCIATES, INC,

Yesight Sompler Hommar Drilknaq Fluld Scil Rock

Free Drop Sompler Hommar




® Show diametor,dapth casing(s), depth perforations piazomaier.
Indicote method advoncing hole through soil.

Diameter {s) Sampler (s)

Well diameter is 6 inch

Veight Somplar Hommer
Free Drop Somphe Hommar

Orlliag Fluld Sol

Rock

SWEET, EDWARDS &
ASSOCIATES, INC,

e r—— e At ; T [ fr—— PN e Ara— i e vi— “ ”-1 SE— e e
Salimin American vralling &« Deveropmenc, Inc. v i
ACTOR ~ PROJ.NO. —___ BORING NO. -2 SH.i X _ oF —2%
DRLLER HELPER _' PROJ. NAME Kaiser Aluminum Trentwood Works g
KJASTPE.:CTOR LOGGER (Soll) (Rock) i LOCATION —Spokane (SE} SEY Sect 3 T25N R 44F)
E! HOLE BEGUgN/28/79CASING PULLED LOG (Soll). (Rock) SURF. EL. ROCK EL., TD .90
Qi - |ogprs =', so:‘uécsoAR%rLt (& DAILLING RECORD INSPECTORS REMARKS
g5} i ren ree coprn | £ ol 7 g GEOLOGIST'S LOG
g %8 (FT) 4 No HY T o & |lType| Run No. |Retev] % | RQD | loss, orlesion cond.,caving,
A 0 e | E= ] win | wo. || o84 [ (F1)]| Ruc vold, etc.
ol s I 1 TOP_SOIL
L o | i GRAVEL
10 1 1 1
i - 1 ik M !
- 3. 4 H H SMALL BOULDERS AND GRAVEL
s o |
[~ o H H
25 4 H H i
e - a 1 B
i ¥ oy 1 il
A . ofl . 4 ] COARSE GRAVEL, SOME FINES
3 . 1 H.
Ikl S AV, I .
38 b 2l = — ,,1 H 1
S8yl ] |
¥ SO -+ : 5 Water first
W 5 t | 1 encounted at "
o e B § I | i 53 feet
o) - H H H s
“L % : i ; 1 GRAVEL, CLAY CONTENT
4 i |
m"‘ = H H H
[
20 1 I
2 N 1 N, o
ll'L i 5 i i : : )
o 79 7 I GRAVEL, WASHED
- S ] i
¥ i1 i
e H  h -
F_ ] q : n CEMENTED SAND PEA GRAVEL |
~36:
Ir 8 R i i
s e H H H Boring Completed at 90 feet
- 1 i o -
Eoo | pYH R

GROUND WATER RECORD

Tims

Depth of Cosin

Oepth o Walsr

Dale




frects . B v i f ; : : ; S5 ) o WA \
; erican Drillin . ’ :
CONTRACTOR 211 : i ang_Davaleppant, -ane PROJ.NO. —___ BORING NO. —> s 1 OF 2
DRILER : : HELPER , ) . PROJ. NAME Kaiser Aluminum Trentwood Works
INSPECTOR LOGGER (Soll) (Rock) “ LOCATION _Spokane (SE} SEf Sect 3 T25N R _44E)
DATE: HOLE BEGUfo - 7QCASING PULLED LOG (Soil)— (Rock) SURF. EL. ROCK EL. 1D 4120
OF Toerra] ¢ [ha Ty omuwo secoms [ e wovme .
H E 8 (FL) F!, e 5;"" ,‘E Type| Rua No. [Recov] % | RQD loss, arfurion cond.',ceving, GEOLOGISTS LOG
§z& il | Gl | LR R I A T LY weld, ste.
o - i 1 ¥
[ o 1 H 1
= ~ h q r— %
F B | : 1 ' GRAVEL AND SMALL BOULDERS
- H H
- o — . 1 1
- . H H H
1 ~ H H - 4
e -t H H i )
2-5 H t 1
e : = H n .
i IR . GRAVEL COARSE AND SAND
3% o - N H H
ke X WEhe 1 » M
i £ iy 1 1 i i
B E 1 1 1
2 - H H i
P - H H H
50 o H 1 H
T 4 i i i !
b i o R0
- ’ - L i H GRAVE‘L COARSE AND SMALYI BOULDERS
pe - H H 2 2
. - r‘ H 3
F - H H _
b o i ez § '] .
P ANy 1 | it
79 a— 1 1
Sl b 4% VgeRn ! SOME BROWN CLAY AND GRAVEL
gu| [ 1] o L i -
A - - H H H
Q - H 1
o | Water first
[ an i i 1 :
s H H H — encountered
packsl) 51 1 :1 1 at 90. feet : BROWN CLAY AND GRAVEL
U4 06 H 4
" :
9 I T 0 i | i SAND COARSE GRAY CLAY AND GRAVEL '
@ Show diameter,depth catlag(s) depth perforations piezomater SWEET, EDWARDS & GROUND WATER RECORD
: Indicots method advoncing hole through soil, : \ ' Depth 10 Waler Time Dale Depth of Cosing
Siomeler () Somowr (1) Well diameter 2, & inches : ASSOCIATES, INC,
Yiight Somplar Hmr Drllliag Fluld Sail Rock
Free Drop Sompler mer




B R 5 e e L B T [ e ! e e ) D e LR g,
| ; 3 2 s
CONTRACTOR . PROJ.NO. —______ BORING NO. SH B s
DRLLER HELPER ; _ PROJ. NAME ° Kaiser Aluminum Trentwood Works
INSPECTOR LOGGER (Soll (Rock) LOCATION : ' .
DATE: HOLE BEGUN CASING PULLED— LOG (Soll) (Rock) SUKF. EL. . ROCK €L e i YD 330
s ooy o AR LT LGS | BRILLING RECORD  |SPECTOKS KEwLA(s
o £ v = . Pockal pessiresneder, water 1
553 (FL) | & [ nal por S'aw 0;3 Type | Run || No. [Recov] %% | RQD | loss, ariesion cond.,caving, GEOLOGISTS LOG
Jz« 100 ol il | Gl | LR a5y, | tFL) | R vold; ele:
e = | - -
3 1 [t A H H H (Continued)
= - 2 n 1
- g 2 1 a
[~ : H H SAND COARSE GRAY. CLAY AND GRAVEL
. i i i
IO ] | ﬂ
| Q i i 2 - H
-l - h r -4 .
125 o : H : Boring Completed at 120 feet
- ’ ! H
- '1 ) i H
B o H | ig
[ i Sk 1 1 i
» - 1 H. i
a = M 3 H -
- el . H 1 1
- -~ M H 1
o = 8 i H
150 = 1 i
o - H 1 i 3
et i N H H
P z - - H H 1
w o - rq 8 =
o - L4 g 4
It 5 1 i H
- -4 H A
[ 7 q 4 q y
- . .1 2 1 }"
.75 i i 8
§ a H u H
- * H 1
- . H H H
4§ 1 i i 1
- - H H H
r 2 H 18
r - H H. H
|- < H H H
s 4 H H H \
20 . : 3
® Show diameter, dapth casing(s);depth perforations plazometer. SWEET, EDWARDS & & | ' GROUND WATER RECORD
ndicats method advoncing hols through soll. : ; Oepth fo Watsr | Time Dot Depi of Coxlns
Diometer (<) Sampler (s) : X ASSOCIATES, INC, g _
Weight Somplar Hommer . Drllling Fluld Sail Rock =
Free Drop Samplar Hommar 4 : .




i

CONTRACTOR

i L) f |
American vrilling and vevelopuent, Ltnc.

r—— o

e

BORING NO. -4 SH ol OF —.2.2

PROJ.NO, —
DRLLER HELPER _ PROJ. NAME Kaiser Aluminum Trentwood Works .
INSPECTOR LOGGER (Soll) (Rock) LocATion Spokane (NEf NE} Sect 3 T25N R 44E) .
DATE: HOLE eeai»émgmswc PULLED LOG (Soll)- (Rock) SURF. EL. ROCK EL. 0 =2Y
@i DEPTH . SO,I‘LEC%ARI-:]PL[ !__ DRILLING RECORD INSPECTORS REMAAXS
2§ 3 sme] | ¥ 3 o e st GEOLOGIST'S LOG
i AFL) | & [ na] pur ”"' *5 Typo| Run [| HNeo. [Rocov|] % | RQD | loss, artesion cond.,caviny,
Ja« 0 6 &= 1 mit | ne. oty | (1) | Rac vold, ote.
o i
P - q 1 i
pe T N & a a
; : ; : : GRAVEL AND BOULDERS
I~ i 1 b
SRR 0 ;
o 1 b4 N 1 s
23 H 7 1 ¥
B 25 1 H H q
- . : t H .
. . ' ’ H COARSE GRAVEL
) ol - M H 4
- - H H . H
4 p . ‘' H H {
P - . P H n !
o - - s
p2i - J s
- 50 = H H g
p . 1 I i BOULDERS'
W Fsg o i { i :
o h i 1 i
- o H H H
|- - & r\ B L3
. =] b I . COARSE GRAVEL
s i s s H \‘ p) *
- . —‘ a 2 °
- 75 - 2 P 2
a5
u&% 39 : : ’ ; SOME_RROWN _CTLAY AND _GRAVEL
[RT] - = : H
& g I : g
- . H i i Water first ol i
£ j 7 I i : encountered
93— b | at 89 feet
e i I ! 5 ok GRAVEL SOME FINES (SAND) .
w 30 0 RS R
® Show diometer, depth casing(s)ydepth’ perforctions plezometer SWEET, EDWARDS & . i GROUND WATER RECORD
ndicol method advoncing hol through soll. Depth 10 Wolsr | Tims Dale Depk ol Cozing

Well diameter is 6 inches
Drlikag Fluld Soil Rock

| Diameter (3) Sampler (s)
Wiight Somplsr Hommaer

Free Drop Sompier Hommar

ASSOCIATES, INC,




=

|

CONTRA '
onL_LRERC'TOR PROJ.NO. — ___ BORING NO. SH
; HELPER : PROJ. NAME _Kaiser Aluminum Trentwood Works
INSPECTOR L LOGGER (Soll) (Rock) LOCATION ' : .
DATE: HOLE ?EGUN CASING PULLED LOG (Soil) (Rock) SURF. EL. ROCK EL. TD
s . |soiL sawrLE
2 Joeemu] # [P TTy T omiiwo necono [ morecio® s .
. 253 (Ft) ':, :" .:" f":‘: !8 Type | Rua No. |Recov] % | RQD | loss, arlesian cond.:cn-in|, GEOLOGISTS LOG
dza| ol i | el | LR | B ) X veld, ote.
T O U . .
5 I - . ‘. ! (continued)
fir 1061 H ! ! GRAVEL SOME FINES (SAND)
= o r 5
P 5 1 : i :
v -4 r | | GRAVEL CLAY CONTENT
e | |
@ -1 H H H £ : :
125 ] I | | Boring Completed at 120 feet
- 1 2 H
i 7 i 1 1
i - ; 1 H
~ = i N 1 M
e 1 - 1
8 " 1 1 1
i 5 1 H
- - M 2
- - a q =
150 - e H
- .1 - 2
o -~ M H rw
:if - - H 1 M
LA - H 1
- b H H w
o 1 1 1 1
3 1 H 1 i
o =4 1 1 ~.n
g | N
175 -4 1 H 1
- = H r
o -1 s 4 1
- -1 H H
i 0|
- " 1 i
r -1 1 1 1
- - H 1 H
8 - H i :
- . 1 i
200

@ Show diameter,depth casing(s) depth perforations piszomater.
: ; ndicote method advoncing hols through soil.

Diameter (<) Sampler (s) .

Wight Sompler Hommar - Orllkiag Fluld Sail Rock

Free Drop Somplar Hommar

SHEET, EDWARDS &
ASSOCIATES, INC.

|

GROUND WATER RECORD

Dapth o Woter

Timae

Dale

Depth of Coxin




T A ST BT S o , (s iy ] Ry o 3
CONTRACTOR __ American Drilling and Development, Inc. T P — - 1 2 =
DRILLER HELPER PROJ. NAME _Kaiser Aluminum T;enﬁtwood Works -
INSPECTOR LOGGER (Soll) (Rock) LOCATION Spokane (SW} NE} Sect 11 T25N R 44E)
DATE: HOLE BEGUN CASING PULLED LOG {Soil) (Rock) SURF. EL. ROCK EL. TD 120"
10/13/79 - .
Ds . |SOIL sAMPLE IKSPECTORS REMAAKS
2 T . |DEPTH =3 RECORD !'_: DRILLING RECORD Pochel pandirems ser, wehes !
Esé (FI) é Nn' S'eno !a Typs | Rua No. | Necev| % | RQD | loss, ortesion cond.,caving, GEOLOGISTS LOG
2.3 o vst_n e iy < Bt | Ne. 3:1.. T vold, sfc.
! ) GRAVEL AND SOIL
i ! l BLACK ASH MATERLAL
N = -4 1 H H
L : (- I GRAVEL AND LARGE BOULDERS
= 4 0T
r A 1 j "
p R i i
- 25 o H H H
p— - - 1
- i | 1
- ' 1 H H H'
- - y a 1 1
r - 1 1. 2 GRAVEL, COARSE
L - L ! | vEL, U
I no 1
5 = 1 .
- -1 2 H
- 50 ‘— 1 H 1 ,
B -1 1 1 i
w. T & 1 | i
s 1| i
© r = 1 H i
: = = M H H
- A H i H . :
i ¢ F : ; . GRAVEL AND SAND
- . H H H
75 1 1 i
| R
= 1 [ i
gsl [ 1V HF : GRAVEL
= 1 i i Water first
[E ] ; ; I . encountered
i - ! i at 90 feet
. = H GRAVEL, CLAY, MIXED
" ' i _
[} l - -4 1 1 :

-

&
@ 'Show diameter, depth casing(s)ydepth parforciions piezometer.
Indicote mathod gdvoncing hols through soil.

Diameter {s) Sampler (s)

Weight Somplar Hommar . Drliliag Fluld Sai Rock
Free Drop Somplr Hommer

SWEET, EDWARDS &
ASSOCIATES., INC,

GROUND WATER RECORD

Depth io Woler

Time

Date

Depth of Coelng




@ Show dicmeter,depth casing(s);depth. perforations plezomater.
) . ndicote method gdvoncing hola through soil.

Diameter () Sampler (s} _Well diameter is 6 inch

Wsight Somplar Hommer - Dril¥ag Fluid Sail_ Rock
Free Drop Sawnplar Hommar

SWEET, EDWARDS &
ASSOCIATES, INC,

i ) o — - B pram— = N B N omas )
. 2 2
CONTRACTOR . PROJ.NO. ——___ DORING NO. SH “
ORXLER HELPER . Kalgor Aluminum Trentwood Works
INSPECTOR LOGGER (Soi) (Rock)  * ko Senclg
DATE: HOLE BEGUN CASING PULLED LOG (Sall)- (Rock) SURF. EL. ROCK EL.. TD 120!
t‘)i aan g SOLLECZ{%PLE i~ DRILLING RECORD INSPECTOR'S REMARXS
ok ° = —— ;: Pockel pasairemeler, weter 1
s=2S L FE) | & P el 2 & [[Trae]mua T No. TRecor] % | RQD | loss, artssion cond.,caving, GEOLOGISTS LOG
AN % T HET ] wie | we. || s% | tra { R void, ete.
BT -
9 i i :] I i GRAVEL, CLAY, MIXED
r - T
T . H H N
P~ - r-{ b .
o6 - - H H i COARSE GRAVEL
- H 1 M
- :125 H £ i f Boring Completed at,6 120 feet
a a 2
r- - a % B
™ by 1 H -
i 1 H H il
~ - -1 ''H H 2
- = 2 j . 2 d
- L 1| i ;
F, "1 T 1| i '
P — n M e
e i i
HS0 i 1 1
- " t 1 H
r ~ M F 1
Dl’- - ~ 1 i
o [ 7 i i i
- ~ 3 H H
- ¢ - | i
- - - a H )
o - H M -'__. .
r -1 H 2 s
175 1 1 |
B = i H
E, 13 [
B o - 1 H
s - H H i
-~ - s H H .
r - r' : r 4
P e 3 H 1
o - 2 4 H
b - H 2 1 1
20 0

GROUND WATER RECORD

Dupth 1o Waler Time

Date

Owwh of Caing




———

— A— ——
'

APPENDIX B

STORET DATA




g xTtpusddy

VL6T ‘°V¥°d°d woxy

FIGURE |

ARROWS, DEPICT GENERRL DIRECTION
OF GRQOUND WATER MAOVEMENT

FIVEMILE
PRNR\E,

IDAVO

LIBERTY
= L AKE




STURET RETRIEVAL DATE 74/11/19

294402020 AN 53630061
47 41 1840 117 12 15,0
KAISER ALUM EASTUATE wELL
53. WASH Dint T M
PACIFIC NURTHAESY
SPUKAmME KIVeEK HASIN

| LRLIAT ER 2111210
| ¢ 0129 FEEY  DEPTH
|
|
| DESCRIPT LN
WeLlL GWNER=KAISER ALUMINUM CLIPANY EASTGATLE WELL "UANEKS w=

WELL LOCATTUN=SPUKANE COUNTY, SEC 2y T25N, R44E

{ TYPE WELL=DRILLED DEPTH UF WELL=129 K DATE CUMSTRUCTLED=1942
ALTITUDE LAND SURFACE=2015FT DEPTH Tu WATEK=/9 FT DAlE MEAS=MAR 1942
AVUITFER=SPUKAKE GnAveE WATER USE=INDUSTYIIAL

| : RErhk{S=USGS » 201
o




STORET RETRIEVAL DATE 74/11/14

. DATE
_FRDH
10

13706727
73/09/725

73/1271R8
74/03720

DATE
FROM
n

.73/06727
73/09/25

73/12/718
T4/03720

DATE
FRNM
mn

113706721
73/09/25

73/12/18
74/03/20

00024
TIME DEPTH ANALY2E
OF AGENCY

. DAY FEET CLLE
14 35 2
13 00 2
13 01 1
11 40 2
11 05 2

1

00028
TIME DEPTH ANALYZE

OF AGENCY

DAY FEET CUDE
14 35 2
.13 700 2
13 01 1
11 40 2
11 05 2
00028
-TIME DEPTH ANALYZE
OF AGENCY

DAY FEET CODE
14 35 2
13 00 2
13 01 1
11 40 2
11 05 2

ooolo
WATER

TEMP

CENT

10.2

00925
MGNS TUH
HG,DISS

MG/L

13,0
12.0

14,0
16,0

00945
SULFATE
S04-TOT

MG/L

12
11

11
16

00400
PH

su

T.60
7.90

7.90
7.50

00935
PYSSIUM
Ky D1SS
HG/L

7.50
6,90

v

T.10
12.00

00620
N(13-N
TUTAL

MG/L

2,000
1.400

3.100
S.40C

00095
CNOUCTVY
AT 25f
MICROMHO

336
320

353
590

00930

SonIuM
NA,DISS
HG/L

5.80
4.50

5.40
34,00

00615
NO2-N
TOTAL

HG/L

0.000
0.002

0.003
0.013

25440202WASH

47 41 18.0 117 12 15,0
KAISER ALUM EASTGATE WELL
WASHINGTON
PACIFIC NORTHWEST

SPOXANE RIVER BASIN

53

GRDWATER
2
00900 00902
TOT HARD NC HARD
CACO3 cacn3
HG/L MG/L
150
150
170 1
190 2
00931 00440
SODIUM  HCO3 ION
ADSBTION HCO3
RATIO MG/L
0.2 178
0.2 177
0.2 179
1.1 195
006410 00625
NH3-N TOT KJEL
TOTAL N
MG/L MG/L
0.010 0.080
0.010 0.050
0.020 0.060
0.690 0.910

oo o S 0n

"
53630041
2111210
0129 FEET DEPTH
00410 38260 32730 00915
T ALK MBAS PHENOLS  CALCIUM
CACO3 TOTAL CA,yDISS
MG/L KG/L UG AL MG/L
146 0.03 7 39,0
145 0.05 ) 40,0
147 0.02 0 43,0
160 0.10 0 49,0
00445 00405 00940 00950
€03 ION cn2 CHLORIDE FLUORIDE
co3 cL FyDISS
KOG/ L MG/L KG/L MG/L
o °* 4 S I
. 0 3 0.00
0 . ‘3.6 7 0.10
0 9.9 60 0,10
»
00671 00665 01000 01025
PHNS=DIS PHNS-TOT ARSENIC  CADMIUM
NDRTHO AS,DISS CnyNISS
MG/L P MG/L P uG/L uG/L
0.003 0.008 4 1
0.004 0.004 [ 0
0.018 0.020 3 0
0.003 0.004 2 0

12

TDS
MG L
175
11y

97
g o iy




STORET RETRIEVAL DATE T4/11/14

25440202WASH 53630061
47 41 18,0 117 12 15.0
KA1SER .ALUM EASTGATE WELL
53 WASHINGTON
PACIFIC NORTHWEST
SPNOKANE RIVER BASIN

GRDWATER 2111210 .
2 0129 FEET DEPTH
00028 01030 01040 01046 01056 01049 71900 01090 39340 39380
DATE  TIME DEPTH ANALYZE CHROHIUM COPPER 1RON MANGNESE LFAD MERCURY ZINC BHC DIELDRIN
FROK OF AGENCY CR,DISS - CU,DISS  FE.DISS HN,DISS  PB,DISS  HG,TOTAL IN:DISS WHL SMPL WHL SMPL
© 10 DAY FEETY COLE UG/L UG/L uG/L UuG/L UG/L uG/L uG/L uG/L uG/L
73/04/27 14 35 2 0 q 40 0.0 3 0.0 360
73/09/25 13 00 2 (] 3 20 0.0 5 0.1 60
13 01 1 ' 0.001K 0.001K
73/12/18 11 40 2 ) 4 60 0.0 0 0.0 80
74/03/20 11 05 2 30 4 10 c.0 1 0.0 90
t
. 00028 39390 39400 39410 39350 39360 39365
DATE  TIME DEPTH ANALYZE  ENDRIN YOXPHEME  HCHLR _ CHLRDANE noo DDE
FROM OF AGENCY WHL SHMPL WHL SHMPL WHL SHPL WHL GMPL WHL SMPL WHL SHPL
- T0 DAY FEET CODE UG/L uG/L uG/L uG/L uG/L uG/L
1 -
S 73/06/27 14 35 2 i
; 73709725 13 00 2 ‘ .
13 01 1 0.002K 0.,060K 0.001K 0.005% 0.001K 0,001K
73/12718 11 40 2 4
74703720 11 .05 2




STURET RETRIEVAL DATE 74/11/19

2544010 1WASIH 53630060
47 41 39.0 117 10 34,0
INU PARR AELL #2
WASH LHLTUN
PACIFIC NUKTIWEST
SPUKANE RIVEXR bASIN

SPuURant
o3

LRUSATER
2 .

DESCRIPTIUN
WELL UMMER=SPUKANE INDUSTRIAL PAKK

WELL LOCATION=SPUKANE CUUNTY, SEC 1, T251, R44k

2111210
0160 FEERT

* UudneERS =2

TYPE WELL=DRILLED © DEPTH UF HELL=100 FT VATE CUNMIRUCTED=

ALTITUDE LAMD SURFACE=2050FT VEFTH Tu WATER=04
AVUTFER=SPUKANE GRAVEL WATER USE=IHDUSTRIAL

KEMARKS=USGS 4 141

FT

DATE HEAS =HAY 1951

DEPTH

13




STORET RETRIEVAL DATE T4/11/14

2544010 1WASH. 53630060
47 41 35,0 117 10 34,0
SPOKANE IND PARK WELL %2
53 WASHINGTON
PACIFIC NORTHWEST
SPOKANE RIVER BASIN

13

GROWATER 2111210 .
2 0160 FEET DEPTH
00028 00010 00400 00095 00900 00902 00410 38260 32730 00915
OATE  TIME DEPTH ANALYZE  WATER PH CNDUCTVY TOT HARD NC HARD T ALK MRAS  PHENOLS  CALCTUM TDS
FROM  OF AGENCY TEMP AT 25C  CACO3 cacn3 CACO3 TOTAL  CA4DISS
10 DAY FEET  CUDE CENT su HICROMHO  MG/L MG/L NG/L HG/L UG /L MG /L MG L
73706727 15 00 2 1046 7.70 284 140 5 136 0.00 0 35.0 160
73709725 12 30 2 105 7.90 297 150 3 143 0.06 0 37.0 160
12 31 1
13/12/18 12 20 2 10,0 7.90 325 160 16 148 0.01 0 sts0° V17
74/03/20 10 00 2 9.6 7.60 293 140 6 135 0.10 0 35.0 (GO
1t .
1
00028 00925 00935 00930 00931 00440 00445 00405 00940 00950
DATE  TIME DEPTH ANALYZE MONSIUW  PTSSIUM  SODIUM  SQ0IUM HCO3 ION €03 10N cn2 CHLORIDE FLUORIDE
FROM . OF ARENCY. MC.DISS  K.DISS  NA,DISS  ADSBTION  HCO3 co3 cL F(DISS
mn DAY FEETY CULE MG/L MG/L ) MG/L RATIOD KG/L HG(L MG/L MG/L MG/L
73/04/27 15 00 2 13,0 1.70 3.60 0.1 166 ) 2 0.0
73/06/25 12 30 2 13.0 1.90 3.00 0.1 174 . 0 1 0.00
12 31 1 s '
73/12/18 12 20 2 15,0 2,00 3.90 0.1 181 0 . 3.6 1 . 0.20
74703720 10 00 2 13.0 1.90 3.30 0.1 164 0 S5 1 0.20
L}
sy :
_ _ 00028 00945 00620 00615 00610 00625 00671 00665 01000 01025
GATE TIME DEPTH ANALYZE SULFATE  NO3-N NO2-N NH3-N  TOT KJEL PHOS-DIS PHOS-TOT ARSENIC ~ CADMIUM
FROM  OF . AGENCY  §04-TOT  TOTAL TOTAL TOTAL N ORTHO AS,D1SS - CDyNISS
Y0 DAY FEET  CODE HG/L MG/L HG/L HG/L MG/L MG/L P HG/L P UG/L uG/L
13/06/27 15 00 2 1 0.810 0.001 0.010 0.050 0.002 0.010 3 0
73/08/25 12 30 2 10 0.710 0,003 0.010 0.030 0.007 0.008 4 0
12 31 1 , :
73/12/18 12 20 2 1 2.100 0.002 0.010 0.080 0.008 0.008 4 0
74703720 10 00 2 1 0.820 0.001 0.030 0.400 0.003 0.005 3 0




STORET RETRIEVAL DATE T4/11/14

DATE
 FROM
10

73706027
73/09/25

13/12/18
74/03/20

DATE
FROM
10

73/06/27
13/09/25

13/12/18
74/03/20

00028
TIME DEPTH ANALYLE
oF AGENCY
DAY FEET CODE
15 00 2
12 30 2
12 31 1
12 20 2
10 00 2
t
00028
TIME DEPTH ANALYZE
OF AGENCY
DAY FEET CODE
15 00 2
12 30 2
12 31 1
12 20 2
10 00 2

01030
CHROM IUM
CR,DISS

uG/L

c o oo

39390
ENDRIN
WHL SMPL
uG/L

0.002K

01040
COPPER
CU,DISS

uG/L

10
16

2
5

\

© 39400

TOXPHENE

WHL SHMPL
uG/L

0.060K

01046

IRON
FF4DISS

uG/L

60
20

0
10

39410
HCHLR
WHL SHPL
.UG/L

0.001K

oy ey

—_—

4 !U-.! '-..1 —
25440101 WASH 53630060
47 41 35.0 117 10 34.0 1 3
SPOKANE IND PARK WELL ¥2
53 WASHINGTON
PACIFIC MNORTHWEST
SPOKANF RIVER BASIN
GROWATER 2111210
2 0160 FEET DEPTH
01056 01049 71900 01090 39340 391380
MANGNESE LEAD MERCURY LINC AHC DIELDRIN
HN,DISS PBDISS  HG,TOTAL IN,DISS  WHL SMPL WHL SHPL
UG/L uG/L uG/L uG/L uG/L UG/L
0.0 2 0.2 30
0.0 "3 0.0 20
' 0.001K 0.001K
0.0 0 0.0 0
50.0 1 0.0 20
39350 39360 39365
CHLRDANE DDD DOE
WHL SMPL WHL SMPL WHL SMPL
uG/L uG/L uG/L
0.001K 0,001K
0.005K 0.001K '0.,001K






